Abstract. Present study was carried out to establish the influence of CuSO 4 .5H 2 O on regeneration process of Capsicum annuum L. varieties Stryama and Maritsa using cotyledon explants. Increasing the concentration of CuSO 4 .5H 2 O (0.2 0.5 and 1.0 mgL -1 ) in culture medium stimulated shoot buds differentiation and elongation only in explants of variety Maritsa, while in variety Stryama such effect was not observed. Significant variation among R 1 plants and differences between R 1 plants and their parent were obtained. For breeding purposes lines 79-2-1 and 79-2-7 from initial variety Stryama has the best complex of traits.
Introduction
Copper is a micronutrient important for normal plant growth and development.
It takes part in processes of photosynthesis, respiration, transport and other physiological and biochemical functions [YRUELA, 2005] . In many plant species increasing of copper level in culture medium has a positive effect on in vitro regeneration, elongation and micropropagation [KUMAR et al., 2003; KOTHARI et al., 2004; BARDAR et al., 2014] . The adding of 1 μM CuSO 4 stimulated root induction, elongation as well as shoot growth in banana [NASSAR, 2004] . In pepper the highest number of shoot buds per explant was obtained when the concentration of CuSO 4 was increased 30 times to the normal MS level [JOSHI and KOTHARI, 2007] . These effect can be explained by participation of this element as constituent of several enzymes involved in electron transport, protein and carbohydrate biosynthesis which might play a role in plant regeneration [PURNHAUSER and GYULAI, 1993; KOTHARI et al., 2008] . On the other hand, higher concentration of Cu had a toxic effect and influence negatively especially root growth [KOWALSKA et al., 2009; KOWALSKA et al., 2012] . 
Material and methods

Seeds of two pepper varieties
Stryama and Maritsa were sterilized in 5% calcium hypochlorite solution for one hour and rinsed three-times in sterile dH 2 O and germinated on basal medium containing microand macrosalts [MURASHIGE and SKOOG, 1962] , vitamins [GAMBORG et al., 1968] , 3% Sucrose and 0.6% Agar (MS0 Elongated shoots (2-3 cm) were cut and transferred on rooting medium consisting of half strength MS0 medium supplemented with 0.1 mgL -1 IAA, 2% Sucrose and 0.6% Agar. Plantlets higher than 4-5 cm were planted in pots containing in mixture peat moss and perlite in the ratio 1:3 (v/v) for 10-12 days for adaptation. Successfully adapted plants were transferred in field conditions on furrow surface by 70/15 cm scheme.
The plants were grown according to the adopted technology for mid-early field production. Morphology evaluation of regenerants included: fruit weight (g), length (cm) and width (cm), usable part of the fruit (g) and pericarp thickness (mm), productivity per plant (g), number of fruits per plant and seeds per fruit (number).
These traits were evaluated on five fruits per plant. The results of regeneration frequency and morphology traits were given as means ± standard deviation (SD). Data were subjected to Duncan's Multiple Range Test to evaluate the statistical significance among the means. Hierarchical cluster analysis was applied to estimate similarities between studied variants.
Results and discussion
In vitro regeneration
Pepper belongs in recalcitrant species to in vitro manipulation. The difficulties in regeneration process are elongation of shoots and mainly forming of rosette structures which not developed to normal plants [ORLINSKA and NOWACZYK, 2015] . The in vitro morphogenic responses of cultured tissues are affected not only on concentration and on combination of growth regulator, but also of components of the basal culture medium [NASSAR, 2004; JOSHI and KOTHARI, 2007] . Data presented in Table 1 The same tendency was observed in character regenerants per explant. Similar results have been obtained in barley [DAHLEEN, 1995] . The author found that in medium containing 50 μM copper was regenerated significantly more plants of the cultivar "Hector", while the other cultivar "Excel", medium containing 5 μM CuSO 4 was better. A ten-fold increase in the concentration of CuSO 4 than the standard MS medium favored the production of somatic embryos from pepper without reducing embryo maturation or germination [KINTZIOS et al., 2001] . Table 2 . 
Morphological evaluation
As results of these experimental work 16 individual regenerants from variety Stryama were successfully adapted and characterized (Table 2 ; Figure 1b, c) .
On the base of established differences in studied agronomic traits of regenerants and variety Stryama was performed cluster analysis.
The 16 plant-regenerants and initial variety were distributed into six clusters according to their genetic distance ( Figure 2 Induction of genetic variability by using of in vitro culture was demonstrated by many authors.
As a results of application of this method were obtained pepper lines with early flowering, increase of yield and yield components, different in fruit colour and shape, quality traits and mineral content in the fruits .
Conclusions
Results of this study confirmed the positive effect of somaclonal variation for creation of genetic diversity in pepper.
Increasing of the Cu concentration in the nutrient medium stimulated regeneration process in cotyledons from the variety Maritsa, but not in other the variety Stryama.
The regenerants consisted in the first cluster were characterized with better values of investigated traits.
Experimental work with these plants will continue for looking for better morphological traits and combined with resistance for economically important diseases.
